Abstract
INTRODUCTION
Efforts for abolishing child labor around the world face a harsh reality. According to the International Labor Organization (ILO), 11 about 351 million people under 18 years old are estimated to be economically active. Among these, about 211 million are under 15, which is under the age established by the ILO Minimum Age Convention, 1973 (No. 138) . ILO standards also establish that "admission to any type of employment or work which by its nature or the circumstances is likely to jeopardize the health, safety or morals of young persons shall not be less than 18 years". About 170 million adolescents under 18 have hazardous jobs. Brazilian laws are even stricter: the minimum age for working is 16 years old. But, according to the Brazilian Institute of Geography and Statistics (IBGE), 10 about 2.3 million adolescents aged 15 to 18 years old are both working and studying, and a million only work.
Adolescent labor is a controversial subject and there is a broad range of opinions about its positive and negative consequences on child development. Several authors list benefits to the adolescents' development. 5, 7 However, there are several aspects that may be hazardous to the adolescents' health and development. Among these factors, job tasks that exceed the adolescents' stage of development may be a primary factor that is mostly related to hazards to health. During and since the industrial revolution, many children and adolescents have been exposed to working conditions that are not appropriate to their development, and that may even be considered inhumane due to the type and intensity of job demands made of these young workers.
Despite the efforts of the Brazilian government for abolishing child labor and establishing strict laws for adolescent labor, laws regarding minimum age for labor are often not observed, especially in rural areas where it is especially difficult to enforce them. A previous study of adolescent labor in rural areas showed that the frequency of injuries reported by working adolescents was dramatic: almost half of them suffered some sort of work injury. Those injuries were often related to job demands not appropriate to young workers. 6 However, adolescent work is not exclusive to rural areas. Child and adolescent work is also found in major Brazilian cities such as São Paulo, Belo Horizonte, Porto Alegre, Goiânia, Belém, and Recife. It was also found that the work of those children and adolescents was related to worse achievements in school. 4 The psychological factors involved in adolescent work must also be considered. For the last 30 years, the psychological factors related to the work environment in adults have been studied, with notable findings regarding job demands and job control and their relationship to physical illness such as cardiovascular diseases and psychological symptoms. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] As part of this continuing research was the development of the Job Content Questionnaire 12 (JCQ), based on the demand-control model of job strain, in which those workers who have high psychological demands but low decision authority are considered to be in a high-strain job. 12, 13 Workers in high-strain jobs have an increased risk for the development of cardiovascular diseases. 20 Later, another dimension, social support, was added to the theory. 13 Studies regarding job demands, job control, and musculoskeletal symptoms 9 reported associations not only between musculoskeletal symptoms and psychological job demands, but also found that psychological job demands were related to high levels of physical exertion on the job. Araújo et al 2 evaluated psychosocial aspects of the work performed by female nurses. Results showed a significant association between job control and psychological distress.
The relationship between job demands, job control, and adverse health effects has not been adequately studied in young workers. As part of the evaluation of job demands, psychological demands must be considered since high psychological demands may be as hazardous to health as physical demands. The purpose of this study was to evaluate the relationship between job demands, job control (both physical and psychological) and body pain, work injuries, sleep duration, and weekly working hours.
METHODS
The study was carried out in a public school of a middle class neighbourhood in the city São Paulo, Brazil. The school was selected because of its close proximity to a major business area, and because it is a prestigious public school of São Paulo where the effects of work among students have not been studied. From a total of 413 students attending school in the evening period (7 p.m : all the students reported whether they felt any pain in the body in the last year and in the last week. If they did, they marked in a human body figure where they felt pain, and reported whether their jobs caused or contributed to aggravate it. 3) Working conditions: age and reasons for entering the workforce, workplaces (present and past), work interference with school and extra-class activities, work benefits, tasks performed, job control and job demand dimensions, safety and health hazards. This last questionnaire was only answered by those students who reported currently working or being unemployed at the time of data collection. Unemployed students reported information about their last job.
The JCQ 12 was used to evaluate the dimensions job control and job demands. The original questionnaire was in English language and it was validated by their authors. 12 It was translated into Portuguese using the back translation procedure -the original questionnaire was translated to Portuguese, then the Portuguese version was translated back to English by someone not involved in the first translation. Then, the second translation was sent to the main author who approved the translation. Internal consistency (overall Cronbach's alpha) of all four sub-scales was estimated at 0.696.
The JCQ consisted of 48 questions about the work environment regarding workers' tasks and their relationships with other coworkers. The answers of these questions were used in two major scales: decision latitude (scores from 24 to 96), and total psychological stressors (scores from 15 to 65). Each of these scales comprised other subscales. The decision latitude scale comprised the decision authority (scores from 12 to 48), skill discretion (scores from 12 to 48) and created skill subscales (scores from three to 12). The total psychological stressors scale comprised the psychological job demands (scores from 12 to 48) and job insecurity subscales (scores from three to 17). The results of the total psychological stressors were Z-scored following the instructions of the questionnaire's author. The supervisor support (scores from four to 32) and coworker support scales (scores from four to 16) were also used.
One of the questions, which is considered as a scale per se, relates physical exertion in the workplace. Answers ranged from one to four. In each JCQ scale, the higher the score the more significant is the factor being evaluated by that scale.* A scale of professional qualification that consisted of two questions assessed the number of years of formal education, and the school degree required by the students' job. The study adolescents reported eight to 10 years of school attendance. The number of years of education required by the students' job was then subtracted from the number of years of education the student actually had. The higher the difference, the greater the gap between the number of years of education, and the required education to perform the job; a low skill job does not require many years of education.
Sleep duration or weekly working hours means were compared using t-Student test and one-way ANOVA. When the variances were not homogeneous (tested using Levene's test), non-parametric tests were used (Mann-Whitney test and Kruskal-Wallis test). Multiple comparisons were carried out using the Tukey-HSD (honest significant differences) correction.
The chi-square test was used to evaluate the relationship between body pain and JCQ scales (in tertiles) and the same analyses were conducted for work injury.
RESULTS
Of 354 students, 184 (52.0%) reported having a job at the time of the study, 85 (24.0%) were unemployed, and 85 (24.0%) had never worked. These students who were also working, were employed as office boys, domestic cleaners, baby-sitters and general helpers.
There were significant associations between body pain and the psychological job demands and the total psychological stressors scales. The results showed that the higher the score, the higher the prevalence of body pain. Results of multiple logistic analysis of various risk factors for body pain showed significantly high odds for body pain among females (OR=3.1; p<0.01), those who used alcohol (OR=2.6; p<0.01), those who experienced body fatigue (OR=2.9; p<0.01) or multiple fatigue (OR=8.5; p<0.01), and those in jobs with high psychological demands (Table 1) . Tables 1 to 5 only display results at p<0.05. After controlling for sex, alcohol use, and fatigue perception, the odds of experiencing body pain among young workers scoring in the highest tertile There was a significant association between work injuries and both psychological job demands and physical exertion; the higher the scale score, the higher the prevalence of work injuries (OR=3.0; p=0.02) ( Table 2 ). This table also presents the crude and adjusted odds ratios for body pain, workplace exposures and psychological job demands. The results showed that unfavorable working conditions (cold workplace, toxic exposure and dangerous workplace) are associated with work injuries (OR=2.6, 3.3 and 5.8 respectively). Tables 3 and 4 show mean sleep duration during weekdays. Mean sleep duration during weekdays was lower in the highest tertile of the psychological job demand scale and higher in the highest tertile of the job insecurity scale. Mean sleep duration on Friday nights was reduced in those who had higher skill discretion, those who had lower created skill and those who had low job insecurity. Mean sleep duration on Saturday nights were lower in those who have high physical demands on their job (Table 4) . Mean sleep duration on Sunday nights was lower among those who had lower job insecurity and higher among those who had lower coworker support.
The mean daily working hours was higher among those who had lower decision authority, those who had higher job security, and those who had higher physical exertion (Table 5) .
DISCUSSION
Students of public schools generally come from lower social classes. Thus, it is important to note that high school students tend to work so they may increase their family income. This is even more common among students attending school in the evening, so they can have their daytime free to work on full-time jobs.
According to Karasek's demand-control model, a job tends to be potentially hazardous if it has high psychological demands and workers have low decision latitude at work. The former factor is a major reason of why adolescent work should be under strict legislation since it has been shown to have a harmful impact on health due to developmentally inappropriate demands on adolescents. In one of the subscales, the decision authority was found to be related to longer working hours for the adolescents in the study. A mean of preventing these negative health outcomes is to make sure adolescents know their rights, and this should be part of the school education: teaching students, parents, and teachers about workers rights and risks so they could avoid hazardous jobs/tasks. The work environment, to which these students are subject to, can be hazardous to their education and health. Other authors found associations between the 18 and depression. 16 The results of these research studies did corroborate the demand-control theory since they associated these symptoms to high-strain jobs.
The results of the JCQ scales were related to several symptoms. The psychological job demands scale showed the greatest association of related health symptoms: adolescents having higher psychological job demands were more likely to report body pain, to get injured at work place, and to sleep less from Mondays to Thursdays. These results in adolescents support previous findings in adults linking psychological job demands and physical symptoms. 9 Nonetheless, it should be mentioned that sleep duration can also be influenced by social factors, mainly during weekends (Friday to Saturday). 19 The findings of the total psychological stressors scale may be partially explained by the results of the job insecurity scale, i.e., most students felt secure at their jobs and did not believe they might lose it. However, there was still a substantial proportion of students who scored high on this scale, showing that they either had a high psychological demands on the workplace or they believed they were at risk of losing their jobs.
Another important finding is that students who had lower decision authority tended to work one extra hour a day on average than students with higher decision authority. This means that lack of job control by adolescents can lead to serious consequences. Further investigation is needed to determine whether this tendency is actually due to employers taking advantage of adolescents receiving lower wages. However, if it is confirmed, this is a serious issue to be addressed. These results show that not only job physical aspects must be measured to determine possible hazards to adolescents' physical health but their psychological aspects should be measured as well. The four main types of job mentioned in this study (baby-sitters, domestic cleaners, general helpers, and office-boys) did not show any significant differences regarding their overall physical and psychological job demands.
Previous studies in rural areas showed that working adolescents were subjected to physical hazards due to inadequate protection and overly dangerous jobs. 6 The present study showed that work-related psychological factors according to the demand-control model should also be taken into account. They are predictors of reduced sleep duration, work injuries and body pains. These factors are of increased importance to adolescents since they may reduce their performance at school, as shown in the Departamento Intersindical de Estatística e Estudos Socioe- 4 Another important factor is the correlation of perceived job insecurity with increased sleep and reduced work duration. This illustrates the two choices these students have: they either focus on their jobs or aim for better school achievement. The data suggested the longer they work, the more they feel secure at their jobs and the less they sleep. Since approximately 51% students already work eight or more hours a day, this can lead to disengaging from school to focus on work. Joblessness is a feared status in modern society with job insecurity having negative effects on these adolescents' health. 8, 17 It is essential that adolescents know their jobs are associated to their development and well-being so they may choose safer workplaces. In addition, and potentially more effective, there should be enhanced legislation related to work hours and hazardous employment coupled with enforcement of current laws to protect these young workers. Finally, this study showed the need of evaluating the psychological characteristics of adolescents' jobs as a tool to assess whether their jobs are inadequate or not. The study findings show that adolescents may be harmed by jobs at which they have little or no control.
